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CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims priority to United States Provisional Patent 
Application Serial No. 60/458,677, filed on March 28, 2003 which is incorporated 
herein by specific reference. 

BACKGROUND OF THE INVENTION 

1 . The Field of the Invention 

[0002] The present invention relates to container systems for mixing and storing 
fluids. 

2. The Relevant Technology 

[0003] The mixing and/or suspension of solutions is ubiquitous in many 
technologies. For example, biotech companies use extensive amounts of culture media, 
buffers, and reagents. Such materials originally come in powdered form and must be 
hydrated with purified water prior to use. The hydration process typically comprises 
gj combining a precise amount of powdered material and purified water in a closed 
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sealed into sterile containers for shipment or storage. 
[0004] To be safe and effective for their intended use, solutions of culture media, 
buffers, and reagents must be pure and sterile. Accordingly, between the production of 
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different batches of solutions, the mixing tank, mixer, and all other reusable 
components that contact the solution must be carefully cleaned to avoid any cross 
contamination. The cleaning of the structural components is labor intensive, time 
consuming, and costly. For example, depending on the structural component and the 
solution being produced, cleaning can require the use of chemical cleaners such as 
sodium hydroxide and may require steam sterilization as well. 

[0005] In another example, the production of vaccines or the culturing of cells 
typically requires that such solutions be continually mixed so that the components 
thereof remain uniformly dispersed as a homogeneous solution. Again, however, 
although steel tanks and mixers can be used to maintain such suspension and dispersion, 
conventional systems require that the tanks and mixers be carefully cleaned between 
batches to avoid any cross contamination. 

[0006] Accordingly, what is needed in the art are container systems which minimize 
the time, cost, and labor associated with cleaning and sterilizing conventional systems 
while enabling mixing and/or suspension of solutions. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] Various embodiments of the present invention will now be discussed with 
reference to the appended drawings. It is appreciated that these drawings depict only 
typical embodiments of the invention and are therefore not to be considered limiting of 
its scope. 

[0008] Figure 1 is a perspective view of a container system; 

[0009] Figure 2 is a partially exploded perspective view of a portion of the 
container system shown in Figure 1 ; 

[0010] Figure 3 is a cross sectional side view of the system shown in Figure 2 
without the lid thereof; 

[0011] Figure 4 is a cross sectional side view of the mixing bag assembly shown in 
Figure 1 ; 

[0012] Figure 5 A is a perspective view of the panels of the mixing bag assembly 
shown in Figure 4; 

[0013] Figure 5B is a perspective view of the panels shown in Figure 5A seamed 
together; 

[0014] Figure 6 is a perspective view the mixing dish, retention plate, and stir bar 
shown in Figure 4; and 

[0015] Figure 7 is a cross sectional side view of the container system shown in 
Figure 1 taken along section line 7-7. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0016] The present invention relates to container systems that enable a user to 
hydrate powders, suspended components of a liquid, and/or otherwise mix solutions 
without the need for extensive cleaning of the systems between batches. The container 
systems of the present invention can be used in association with culture media, buffers, 
reagents and other solutions commonly used in the biotech industry and can also used in 
association with a vast array of other solutions outside of the biotech industry. 
[0017] Depicted in Figure 1 is one embodiment of a container system 10 
incorporating features of the present invention. In general, container system 10 includes 
a substantially rigid container 12 seated on a dolly 14. Disposed within container 12 is 
a mixing bag assembly 16. Disposed between mixing bag assembly 16 and dolly 14 is a 
magnetic mixer 18 (Figure 2). As will be discussed below in greater detail, magnetic 
mixer 18 is used to mix a solution disposed within mixing bag assembly 16. 
[0018] As depicted in Figure 2, container 12 comprises a substantially cylindrical 
side wall 24 that extends from an upper end 26 to an opposing lower end 28. As 
depicted in Figure 3, container 12 includes a floor 30 formed inside of container 12 at a 
position between upper end 26 and lower end 28. Floor 30 has a substantially 
frustaconical configuration. More specifically, floor 30 has top surface 74 that extends 
between an inner edge 70 and an opposing outer edge 76. Inner edge 70 bounds a 
central opening 72 extending through floor 30. Outer edge 76 is integrally formed with 
or is otherwise connected to side wall 24. 

[0019] For example, in the embodiment depicted side wall 24 comprises an outer 
wall 50 that extends between opposing ends 26 and 28 and an inner wall 51 that extends 
from a central portion 3 1 of floor 30 to lower end 28. An annular transition 52 connects 
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outer wall 50 and inner wall 51 at lower end 28. Above transition 52, outer wall 50 and 
inner wall 51 are spaced apart so as to form an annular gap 53. An annular seal 55 is 
disposed within gap 53 so as to form a bridge between outer wall 50 and inner wall 51 
at the location where inner wall 51 connects with central portion 31 of floor 30. Seal 55 
combines with central portion 31 to form floor 30. In part, seal 55 functions to prevent 
mixing bag assembly 16 from sliding into gap 53 which could cause failure of mixing 
bag assembly 16. 

[0020] In this embodiment, container 12 is molded so that outer wall 50, inner wall 
51, transition 52, and central portion 31 of floor 30 are all integrally formed as a single 
mold item. In alternative embodiments, inner wall 51 and seal 55 can be eliminated. 
This can be accomplished by integrally molding floor 30 directly to outer wall 50 or by 
having a discrete floor 30 that is connected to outer wall 50. 

[0021] Top surface 74 of floor 30 slopes radially outward and upward from inner 
edge 70 to outer edge 76. Floor 30 thus functions in part as a funnel to direct all 
material toward central opening 72. In alternative embodiments, floor 30 can be flat, 
cupped, irregular, or other desired configurations. 

[0022] Side wall 24 of container 12 has an interior surface 32 disposed above floor 
30. Interior surface 32 and floor 30 bound a first chamber 34 formed in upper end 26 of 
container 12. First chamber 34 can be sized to have any desired volume. For example, 
first chamber 34 can be sized to hold 50 liters, 100 liters, 200 liters, or other desired 
amounts. Depicted in Figure 2, upper end 26 of container 12 terminates at an upper 
edge 42 that bounds an opening 44 to first chamber 34. An optional annular lid 46 can 
be removably disposed over upper edge 42 so as to selectively close opening 44. 
Clamps 48 are used to selectively secure lid 46 to container 12. 
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[0023] Returning to Figure 3, side wall 24 also has an interior surface 36 formed 
below floor 30. Interior surface 36 and floor 30 bound a second chamber 38 disposed at 
lower end 28 of container 12. An access port 40 extends through side wall 24 at lower 
end 28 of container 12 so as to provide side access to second chamber 38. In alternative 
embodiments, the portion of side wall 24 extending below floor 30 can be replaced with 
one or more spaced apart legs or other supports that elevate floor 30 off of the ground, 
dolly 14, or other surface on which container 12 rests. 

[0024] In the embodiment depicted, container 12 comprises a barrel molded from a 
polymeric material. In alternative embodiments, container 12 can be comprised of 
metal, fiberglass, composites, or any other desired material. Furthermore, although 
container 12 is shown as having a substantially cylindrical configuration, container 12 
can be substantially boxed shaped or have a transverse configuration that is polygonal, 
elliptical, irregular, or any other desired configuration. 

[0025] As depicted in Figure 2, dolly 14 comprises a frame 54 having a plurality of 
wheels 56 mounted thereon. Dolly 14 enables easy movement of container 12. In 
alternative embodiments where it is not necessary or desired to move container 12, 
wheels 56 and/or frame 54 can be eliminated. In this regard, container 12 can sit on a 
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S§£« s !3 I 0026 ! Magnetic mixer 18 is mounted on dolly 14. Magnetic mixer 18 is a standard 

< i 2 a h m off-the-shelf item that uses a magnetic force to rotate a magnetic stir rod which will be 

2 £ 2 s Sj discussed below in greater detail. One example of magnetic mixer 18 comprises the 
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Maxistirrer Model #S25530 240V available from Barnstead/Thermolyne out of 
Dubuque, Iowa. Magnetic mixer 18 has a top surface 60 and a front face 62. Switches 
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64 are positioned on front face 62 and are used for turning magnetic mixer 18 on and 
off and for adjusting the speed at which magnetic mixer 18 rotates a magnetic stir bar. 
[0027] Depicted in Figure 3, lower end 28 of container 12 is received on dolly 14 
such that magnetic mixer 18 is received with second chamber 38 directly below central 
opening 72 of floor 30. Container 12 is oriented such that access port 40 of container 
12 is aligned with front face 62 of magnetic mixer 18. As a result, a user can reach 
through access port 40 for selectively activating and controlling magnetic mixer 18. 
[0028] Depicted in Figure 4 is a cross sectional side view of mixing bag assembly 
16. Mixing bag assembly 16 comprises a flexible and collapsible bag-like body 80 
having an interior surface 82 and an exterior surface 84. Interior surface 82 bounds a 
compartment 86. More specifically, body 80 comprises a side wall 88 that, when body 
80 is unfolded, has a substantially circular or polygonal transverse cross section that 
extends between a first end 90 and an opposing second end 92. First end 90 terminates 
at a top end wall 94 while second end 92 terminates at a bottom end wall 96. 
[0029] Body 80 is comprised of a flexible, water impermeable material such as 
polyethylene or other polymeric sheets having a thickness in a range between about 0.1 
mm to about 5 mm with about 0.2 mm to about 2 mm being more common. Other 
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a laminated or extruded material. The laminated material comprises two or more 
separately formed layers that are subsequently secured together by an adhesive. 
[0030] The extruded material comprises a single integral sheet which comprises two 
or more layer of different material separated by a contact layer that are all 
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simultaneously co-extruded. Once example of an extruded material that can be used in 
the present invention is the HyQ CX5-14 cast film available from HyClone 
Laboratories, Inc. The HyQ CX5-14 cast film comprises a polyester elastomer outer 
layer, an ultra-low density polyethylene contact layer, and an EVOH barrier layer 
disposed therebetween. Another example of film that can be used is the Attane film 
which is also available from HyClone Laboratories, Inc. The Attane film is produced 
from three independent webs of blown film. The two inner webs are a 4 mil monolayer 
polyethylene film, while the outer barrier web is a 5.5 mil thick 6-layer coextrusion 
film. 

[0031] In one embodiment, the material is approved for direct contact with living 
cells and is capable of maintaining a solution sterile. In such an embodiment, the 
material can also be sterilizable such as by ionizing radiation. Other examples of 
materials that can be used are disclosed in United States Patent No. 6,083,587 which 
issued on July 4, 2000 and United States Patent Application Serial No. 10/044,636, filed 
October 19, 2001 which are hereby incorporated by specific reference. 
[0032] In one embodiment, body 80 comprises a two-dimensional pillow style bag 
wherein two sheets of material are placed in overlapping relation and the two sheets are 

04 

O | * w § bounded together at their peripheries to form internal compartment 86. Alternatively, a 
8 | h n S g single sheet of material can be folded over and seamed around the periphery to form 
< 1 1 o £ § internal compartment 86. In the embodiment depicted, however, body 80 comprises a 
2 B 2 8 5 three-dimensional bag which not only has an annular side wall 88 but also a two 
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dimensional top end wall 94 and a two dimensional bottom end wall 96. 

[0033] Three dimensional body 80 comprises a plurality, i.e., typically three or more, 

discrete panels. Depicted in Figure 5A, body 80 is comprised of four panels, i.e., top 
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panel 98, front panel 99, back panel 100, and bottom panel 101. Each panel 98-101 has 
a substantially square or rectangular central portion 104. Top panel 98 and bottom 
panel 101 include a first end portion 106 and an opposing second end portion 108 
projecting from opposing ends of central portion 104. Each of end portions 106 and 
108 has a substantially trapezoidal configuration with opposing tapered edges 110. 
Front panel 99 and back panel 100 each include a triangular first end portion 107 and an 
opposing triangular second end portion 109 projecting from opposing ends of central 
portion 104. 

[0034] As depicted in Figure 5B, corresponding perimeter edges of each panel 98-101 
are seamed together so as to form a substantially box shaped body 80. Panels 98-101 
are seamed together using methods known in the art such as heat energies, RF energies, 
sonics, other sealing energies, adhesives, or other conventional processes. It is 
appreciated that by altering the size and configuration of some or all of panels 98-101, 
body 80 can be formed having a variety of different sizes and configurations. It is also 
appreciated that any number of panels can be used to adjust the size and configuration 
of body 80. 

[0035] In still other embodiments, it is appreciated that body 80 can be formed by 
initially extruding or otherwise forming a polymeric sheet in the form of a continuous 
tube. In one embodiment, the tube can simply be cut to length and each end seamed 
closed to form a two-dimensional pillow style bag. In an alternative embodiment, each 
end can be folded like the end of paper bag and then seamed closed so as to form a three 
dimension body. In still another embodiment, a length of tube can be laid flat so as to 
form two opposing folded edges. The two folded edges are then inverted inward so as 
to form a pleat on each side. The opposing end of the tube are then seamed closed. 
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Finally, an angled seam is formed across each corner so as to form a three dimensional 
bag when inflated. 

[0036] It is appreciated that the above techniques can be mixed and matched with one 
or more polymeric sheets and that there are still a variety of other ways in which body 
80 can be formed having a two or three dimensional configuration. Further disclosure 
with regard to one method of manufacturing three-dimensional bags is disclosed in 
United States Patent Application Serial No. 09/813,351, filed on March 19, 2001 of 
which the drawings and Detailed Description are hereby incorporated by specific 
reference. 

[0037] It is appreciated that body 80 can be manufactured to have virtually any 
desired size, shape, and configuration. For example, body 80 can be formed having 
compartment 86 sized to hold 50 liters, 100 liters, 200 liters, or other desired amounts. 
Although body 80 is depicted in Figure 5B having a substantially box shaped 
configuration, body 80, as depicted in Figure 4, conforms to the configuration of first 
chamber 34 as it is filled with solution. In one embodiment, however, body 80 can be 
specifically configured to be complementary or substantially complementary to first 
chamber 34. 

[0038] In any embodiment, however, it is desirable that when body 80 is received 
within first chamber 34, body 80 is uniformly supported by floor 30 and side wall 24 of 
container 12. Having at least generally uniform support of body 80 by container 12 
helps to preclude failure of body 80 by hydraulic forces applied to body 80 when filled 
with a solution. 

[0039] As depicted in Figure 4, mounted on top end wall 94 of body 80 are a pair of 
spaced apart ports 112 and 114. Each port 112 and 114 comprises a barbed tubular 
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stem 116 having a flange 118 outwardly projecting from an end thereof. During 
assembly, a pair of spaced apart holes are made through top panel 98 (Figure 5A and B) 
prior to complete seaming together of panels 98-101. The stem 116 of each port 112 
and 1 14 is then passed through a corresponding hole until flange 118 rests against panel 
98. Conventional welding or other sealing techniques are then used to seal each flange 
1 18 to panel 98. During use, stem 1 16 is selectively coupled with a tube or container for 
delivering material into and/or out of compartment 86. It is appreciated that any 
number of ports can be formed on body 80 and that a variety of different types and sizes 
of ports can be used depending on the type of material to be dispensed into 
compartment 86 and how the material is to be dispensed therefrom. 
[0040] Mounted on bottom end wall 96 of body 80 is a mixing dish 120. As 
depicted in Figures 4 and 6, mixing dish 120 comprises a substantially flat floor 122 
and an annular outer perimeter flange 124. A substantially frustaconical side wall 126 
encircles floor 122 and outwardly and upwardly extends to perimeter flange 124. Side 
wall 126 includes an annular first shoulder 128 and an annular second shoulder 130. 
Side wall 126 and floor 124 bound a cavity 132. Inwardly projecting from side wall 
126 directly above second shoulder 130 are a plurality of spaced apart catches 134. 
[0041] As with ports 112 and 114, during assembly a hole is formed in bottom 
panel 101 (Figure 5A). Mixing dish 120 is seated within the hole so that outer 
perimeter flange 124 rests against bottom panel 101. Again, conventional welding or 
other sealing techniques are then used to seal perimeter flange 124 to bottom panel 101. 
[0042] An annular retention plate 136 bounds a plurality of openings 138 extending 
therethrough. Retention plate 136 is removably attached to mixing dish 120 by pushing 
retention plate 136 onto second shoulder 130 so that retention plate 136 is caught 
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between second shoulder 130 and catches 134. Due to openings 138 formed on 
retention plate 136, cavity 132 is in fluid communication with compartment 86 of 
body 80. 

[0043] In one embodiment, mixing dish 120 is integrally molded from a polymeric 
material, such as high density polyethylene, and has a thickness in a range between 
about 1 mm to about 5 mm. Mixing dish 120 is more rigid than body 80 and in one 
embodiment is substantially rigid so as to prevent unwanted bending or flexing during 
use. 

[0044] Disposed within cavity 132 of mixing dish 120 and resting on floor 122 
thereof is a conventional off-the-shelf magnetic stir bar 140. Stir bar 140 is typically 
sold as a unit with magnetic mixer 18 and is configured to selectively rotate within 
cavity 132 under the control of magnetic mixer 18. That is, magnetic mixer 18 controls 
the speed and variability at which stir bar 140 rotates. 

[0045] Once ports 112, 114 and mixing dish 120 are sealed to their corresponding 
panel and stir bar 120 is captured within mixing dish 120 by retention plate 136, panels 
98-101 are seamed together so as to complete the formation of bag 80 and bag assembly 
16. During use, as depicted in Figure 7, mixing bag assembly 16 is disposed within first 
O § «j | chamber 34 of container 12 so that floor 122 of mixing dish 120 is received within 
S 5 h 5 B | central opening 72 extending through floor 30 of container 12. Annular first shoulder 
< 2 2 §2 « 128 of mixing dish 120 supports mixing dish 120 on floor 30 of container 12. In this 
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2 % configuration, floor 122 of mixing dish 120 is disposed above or directly on top surface 

O CO 

60 of magnetic mixer 18. 

[0046] Tubes or containers are then coupled to at least one of ports 1 12 and 1 14 for 
delivering a solution or components for a solution into compartment 86 of mixing bag 
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assembly 16. At least one of the components can be a substantially dry material such as 
a powder, granule, or other form of dry material. Alternatively, all of the components 
can be liquid. Once the solution or components are within compartment 86 of mixing 
bag assembly 16, magnetic mixer 18 is activated so that magnetic stir bar 140 is rotated 
within mixing dish 120. In turn, stir bar 140 mixes the solution or components within 
compartment 86. Depending on the selected speed of magnetic mixer 18, stir bar 140 
can form a vortex within the solution. 

[0047] Side wall 126 of mixing dish 120 and retention plate 136 in part function to 
retain stir bar 140 within cavity 132 during transport of mixing bag assembly 16 and the 
initial activation of magnetic mixer 18. That is,, stir bar 140 will often jump around as 
magnetic mixer 18 is initially activated. Side wall 126 and retention plate 136 help to 
maintain stir bar 140 within cavity 132 until it obtains smooth rotation. The flat and 
substantially rigid floor 122 of mixing dish 120 assists in expediting the rate as which 
stir bar 140 moves into a smooth rotation. 

[0048] Depending on the type of solution being mixed, the solution can be 
selectively drawn out of mixing bag assembly 16 either while the mixing is occurring 
and/or after completion of the mixing and magnetic mixer 1 8 is turned off. Once the 
solution is removed, mixing bag assembly can simply be disposed of such as by being 
discarded or recycled. A new mixing bag assembly 16 is then inserted within container 
12 and the process can be repeated for a new batch of solution. As a result, no tank or 
mixer cleaning is required between different batches and there is no risk of cross 
contamination. Of course where cross contamination is not a concern, mixing bag 
assembly 16 can be used repeatedly for different batches until the assembly is worn or a 
non-compatible batch is to be made. 
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[0049] In alternative embodiments, it is appreciated that mixing dish 120 can come 
in a variety of alternative configurations. For example, retention plate 136 is not 
required but can produce some functional benefits. Furthermore, mixing dish 120 need 
not be bowl shaped but can comprise a substantially flat plate. In this embodiment, 
floor 30 of container 12 can be sufficiently tapered to help ensure that stir bar 140 
remains on the mixing dish. In yet other embodiments of the present invention, it is 
noted that central opening 72 can be eliminated on floor 30 of container 12, i.e., a flat 
section of floor 30 can extend across prior opening 72. In this embodiment, mixing dish 
120 sits directly on the flat section of floor 30 above magnetic mixer 18. 
[0050] The present invention may be embodied in other specific forms without 
departing from its spirit or essential characteristics. The described embodiments are to 
be considered in all respects only as illustrative and not restrictive. The scope of the 
invention is, therefore, indicated by the appended claims rather than by the foregoing 
description. All changes which come within the meaning and range of equivalency of 
the claims are to be embraced within their scope. 
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